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In these 210 cases of vertebral tuberculosis, the
patients were operated on at the New York Orthopedic
Hospital in the period of January, 1911, to January,
1915, so that at this date, June, 1918, seven years have
elapsed since the earliest and three and one-half years
since the latest patient was operated on. This is a
sufficient length of time to make possible a fair esti-
mate of the influence of the operation on the course
of the disease.

The operation was designed and its technic perfected
with the single object of eliminating motion of the
diseased articulations, experience having proved that
the limited motion obtained by various mechanical
means, such as braces, corsets, etc., was beneficial. It
was felt that absolute elimination would hasten the
cure and perhaps prevent deformity. The absolute
elimination of motion in any joint is accomplished
only when the bones entering into its formation
become fused. This is possible only when all tissue
other than osseous is removed or destroyed from
between their articular ends and new bone formation
fills the gap. This is sometimes accomplished by
nature without operative aid. In the case of a verte¬
bral joint affected by tuberculosis, however, nature is
too slow. The spinous processes, laminae and lateral
articulations are rarely involved. Their easy accessi¬
bility and close approximation make them peculiarly
well adapted for operative fusion.

OPERATION
An incision is made through the skin and sub¬

cutaneous tissue from above downward over the
spinous processes of the segment to be fused, exposing
the tips. The periosteum over the tips of the first two
spines above is split and "the interspinous ligament
between. With a periosteal elevator these are bared
of periosteum for about one half their length. Small
packs of gauze are now inserted to prevent oozing.
The periosteum of each tip and the interspinous liga¬
ment between is split in turn, and the periosteum is
freed from the bone and treated as described and so
on including each vertebra to be fused.

Beginning at the upper end again, with a dull perios¬
teal elevator for children, and a sharp one for adults,
the operator separates the periosteum farther forward
from the spinous processes and laminae to the base of
the transverse processes, exposing the lateral articula¬
tion. Each vertebra is treated in this manner from
above downward and packings inserted as noted.
These packs are very important, as they keep the
operative field dry.

Beginning at the upper end again with a small curet,
the operator curets the lateral articulations and
removes the periosteum and ligament from the adja¬
cent edges of the laminae arid bases of the spinous
processes. This is done with each vertebra in turn
over the entire field, with packs inserted as described.

Beginning at the upper end again with a small chisel,
the operator elevates a piece of bone from each

Read before the Section on Orthopedic Surgery at the Sixty-Ninth
Annual Session of the American Medical Association, Chicago,
June, 1918.

lamina and turns it from above downward, its free end
resting on the one next below. Each in turn is so
treated with packings inserted afterward.

With the operator beginning at the upper end again
with a bone forceps, each spinous process is carefully
cut and fractured, so that its tip rests on the bare bone
next below. The periosteum and ligament which have
been split and pushed to either side and lie in prac¬
tically an unbroken sheet, are brought together in the
middle and sutured with interrupted sutures of ten-day
chromic catgut. The subcutaneous tissue is closed by
a continuous suture of plain catgut. The skin wound
is closed with a continuous suture of ten-day chromic
catgut. Sterile dressings are applied and an immo¬
bilizing brace.

Summary : All tissue other than osseous has been
removed from between the lateral articulations, the
laminae and the spinous processes, and bone contact
is secured at the lateral articulations, the laminae
and the spinous processes, so that with the perios¬
teum closed, we have practically a tube of periosteum
filled with live, healthy bone, lying in continuous con¬
tact and insuring a perfect fusion.

Great care should be exercised in the removal of all
tissue from the bones, as the area of fusion will be
determined absolutely by the thoroughness and extent
of the dissection. If the dissection is made sub-
periosteally, there is absolutely no difficulty from hem¬
orrhage, and the whole operation may be done with
practically a dry field.

The number of vertebrae to be fused in each case is
determined by the extent of the disease. Great care
should be exercised that two healthy vertebrae are
included at either end. As will be seen later on, in
some cases a sufficient number of vertebrae were not
included, and it became necessary to perform a second
operation.

The patient is kept quiet in bed for eight weeks
after the operation and continues to wear a brace for
from six months to a year. The form of brace used
is the Taylor model, because it is accurate, and is the
most efficient means of securing immobilization after
operation. It is always fitted to the patient before
operation, and is, therefore, perfectly comfortable.

In this group of cases, there has been no operative
mortality and all the wounds have healed by first
intention. There has been practically no shock in any
case.

In dealing with these patients, we have always had in
mind the fact that they were suffering from tuberculo¬
sis, and, when possible, every influence, such as good
food and good air, has been brought to bear on them.
An attempt has been made to keep every patient under
constant observation, and in most instances this has
been done by the visiting nurses and our dispensarydepartment. The patients all come from among the
poorer classes and most of them live in crowded ten¬
ements.

No attempt has been made to select cases. Every
patient with Pott's disease who would consent to
operation and whose general condition warranted the
administration of an anesthetic, v*as operated on,
regardless of other complications or the extent of the
disease. I believed that the operation would hasten
the cure of many and for those in whom cure could
not be expected, it would at least contribute to their
comfort. Most of these patients had had some form
of brace or jacket treatment before operation.
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RESULTS OF OPERATIONS

The first patient was operated on Jan. 9, 1911, and
during the intervening period 210 patients have been
operated on. One hundred and fifty-seven, or 74.7
per cent., were cured. Twenty-two cases are doubtful
cures, and thirty-one patients are dead. In the classi¬
fication of the cured cases, every one concerning which
there is the slightest doubt has been excluded and only
those included which show no evidence of disease, as
determined by the most careful examination, with
complete knowledge of their history since operation.
The patients have all been examined by the staff work¬
ing as a group within the past month. Photographic,
roentgen-ray and tracing records have been made of
every case before operation and at frequent intervals
since, and it is felt that among all those recording
deformity, the most reliable records are carefully
made tracings. The results are set forth in the accom¬

panying tables.
In many of these cases, a definite fusion of the

bodies also was shown by the roentgen ray. This
would be expected only in the articulations of which
the cartilage had been destroyed by disease.

Deformity.—In 139 cases there was no increase in
deformity. In eighteen cases there was definite

TABLE 1.—AGE OF PATIENTS AT TIME OF
OPERATION

No. Cases Age* No. Cases Age*
2 between 1 and 2 years 6 between 15 and 20 years

27 between 2 and 4 years 5 between 20 and 30 years
22 between 4 and 6 years 3 between 30 and 40 years
47 between 6 and 10 years 2 between 40 and 50 years
43 between 10 and 15 years
*The average age was 14 years plus.

TABLE 2.—DURATION OF DISEASE AT TIME OF OPERATION
No. Years* No. Cases No. Years* No. Cases

Less than 1 year 38 From 6 to 10 years 28
From 1 to 2 years 17 From 10 to 15 years 18
From 2 to 4 years 30 From 15 to 20 years 1
From 4 to 6 years 25

*The average duration of disease at the time of operation was 4.6
years.

increase. In all cases, there is an amount of diminu¬
tion in the deformity from the operation, which is
due to a transposition of the spinous processes. This
is of some importance to the patient.

No attempt has been made to correct deformity by
the exercise of force at the operation. The definite
increase of deformity in these eighteen cases is cer¬

tainly not due to destruction of bone, therefore it must
be due to a developmental change, as they were all
cases of disease arrtong growing children.

Every patient in this group is living the normal life
fitted to his age, either at school or at work.

There were five deaths of patients who were defi¬
nitely cured of Pott's disease ; two of these died
of heart disease and three of pneumonia. These cases
could be fairly classified as cured, but they are not
included in the 157 cases.

Doubtful Cures.—There were twenty-two doubtful
cures. These include every case in which the patient
is not now in good condition, whether the local disease
seemed cured or not, and also include two cases which
had disease of the laminae at the time of the operation.

Three of these patients now have active lung tuber¬
culosis. Two others are in school wearing braces.
Two have remained paralyzed, although the fusion is
complete and there is no evidence of active disease.
In one case, the fusion is complete but the patient is
n£)t doing well. Three other patient* are still under

treatment and doing well, and the remainder have not
been seen recently.

Patients Who Have Died, and Causes of Death.—
Of the thirty-one who are dead, twenty-six patients
were definitely not cured. All but five, however,
improved to a considerable degree for a time after
operation. One worked a while, and seven went to
school. The cause of death in thirteen cases was
miliary tuberculosis. The average age of the patients

TABLE 3.—NUMBER OF VERTEBRAE INVOLVED.
No. Cases No. Vertebrae No. Cases No. Vertebrae

19 2 14 7
35 3 7

 

8
23 4 3 9
32 5 2 10
20 6 1  

TABLE 4.—REGION OF DISEASE INVOLVED
Cervicodorsal 6 Lumbar 28
Dorsal 71 Lumbosacral 2
Dorsolumbar 50

was 6.7 years. The average duration of disease before
operation was 3.8 years. The average time that
elapsed after operation was 2.4 years. Four of the
thirteen patients were in fairly good condition before
operation, and nine were in poor condition. Fusion
was perfect in all but three cases. One of these had
a pseudarthrosis, and in two cases the fusion was
short. In one, a necropsy was done and the fusion was
found complete but short.

Five patients died of tuberculous meningitis. The
average age of these patients was 7.6 years. The
average duration of disease before operation was 3.9
years. The average time elapsed after operation was
1.3 years. One of the five patients was in fair condi¬
tion before operation, and four were in poor condition.
The fusion was complete in all but one case, and in
that it was too short. .

Four patients died of pulmonary tuberculosis. The
average age of these patients was 12.7 years. The
average duration of the disease before operation was
8.1 years. The average time which had elapsed after
operation was 2.6 years. All were in poor condition
before operation. The fusions were complete.Three patients died of pneumonia. The average ageof the patients was 5.3 years. The average duration

TABLE 5.—GENERAL CONDITION OF PATIENTS
BEFORE OPERATION

Condition No. Condition No. Condition No.Poor 54 Fair 66 Good 37

TABLE 6.—DURATION OF TIME SINCE OPERATION
Time Elapsed,* Years No. Cases Time Elapsed,* Years No. Cases

31/2 to 4. 40 6. 51
5. 46 7. 20

*The average time was 5 years plus.

of disease before operation was 2.5 years. The aver¬
age time that had elapsed after operation was four
years. All were in good condition and the fusions
perfect.

Three patients died of amyloidosis. The average
age of these patients was 4.3 years. The averageduration of disease before operation was 1.5 years.The average time which had elapsed after operation
was 3.3 years. All were in poor condition at the time
of operation. The fusions were complete. Two had
abscesses which discharged until death. One closed
before death.
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Two patients died of heart disease. Their average
age was 11% years. The average duration of the
Pott's disease before operation was six years. The
average time which had elapsed after operation was
four years. One was in good condition and the other
in fair condition before operation. Fusion was com¬
plete in both cases.

One patient, aged 2 years, died of septic meningitis,
following mastoid operation. The duration of Pott's
disease before the operation was one year, and after
operation, three years. The condition was good and
the fusion perfect.

One died of miliary tuberculosis eight weeks after
operation. This patient was in very poor condition
before operation, having a large psoas abscess and pul¬
monary involvement. Three vertebrae were involved
in the disease which had had a duration of one year.
Necropsy showed a perfect fusion.

One other patient died of miliary tuberculosis four
months after operation. This patient was also in very
poor condition before operation. The duration of the
disease had been one year and three vertebrae were
involved. Two patients died six months after opera¬
tion. One had tuberculous meningitis, and the other
miliary tuberculosis. The remaining cases go to make
up the general average of three years.

It will be interesting to note that the general average
life of the patients who died after operation was three
years, and it seems fair to suppose the operation may
have prolonged their lives as it certainly contributed
to their comfort.

Patients Still Living But Not Cured.—There are five
patients living who are definitely not cured. Three
have disease of the sacrum and two have fusions which
a:re too short. Two of the sacral patients probably
had the disease before operation as the fifth lumbar
was partially destroyed, suggesting that the first sacral
region was involved. According to our records, the
third case showed involvement which included only
the third lumbar region. Fusion was made to the fifth
and symptoms did not clear up, so it is probable that
the sacrum was involved at the time of the operation.

Patients with More than One Focus of Disease.—-
Three patients each had a double focus. One had both
foci in the dorsal region, two had a focus each in the
dorsal and the lumbar, and one developed a second
focus in the lumbar region following operation for a
focus in the dorsal. In two of the cases, both foci
were included in the first operation, and the third
patient was reoperated on for the second focus. Two
of the patients were among the definitely cured. One
is among the doubtful.

Cases Showing Cord Pressure Symptoms.—Of the
total number of patients, thirty-five showed cord pres¬
sure symptoms. Of these twenty-six were completely
paralyzed, and nine slightly spastic, with exaggerated
reflexes. One was in the cervicodorsal region, twenty-
two in the dorsal, eleven in the dorsolumbar, and one
in the lumbar. Thirty of these cases were completely
cured of their paralysis and Pott's disease, and are

included among the cured cases. Of the five remain¬
ing, two are living and apparently cured of the dis¬
ease, although still paralyzed. Three of them are dead,
one of whom developed paralysis after operation, was

reoperated on and died of amyloidosis. The other
two died of miliary tuberculosis. Two of the dead
had disease in the dorsal region, and the other in the
lumbar. Of the two living, one patient had disease

in the dorsal and the other in the dorsolumbar region.
The existence of paralysis is obviously no contra¬
indication to operation.

Cases of Psoas Abscesses.—There were sixty-seven
patients who had psoas abscesses. In fifty-six cases,
the abscesses were single, and in eleven cases they
were double. Twenty-three patients had dorsal dis¬
ease, twenty-six had dorsolumbar, and seventeen lum¬
bar. One had disease in the lumbosacral region.

Of these, forty-two patients were cured of the
abscess, eleven of them being affected in the dorsal
region, seventeen in the dorsolumbar, and twelve in
the lumbar. Eight of the abscesses were double and
thirty-six single.

Twenty-five patients were not cured. Ten were
affected in the dorsal, nine in the dorsolumbar, five in
the lumbar, and one in the lumbosacral region. In
four cases in which the abscesses were double, one

patient died of pulmonary tuberculosis, and three are

among the doubtful cases. Nineteen were single. Ten
of the single cases are among those classified as dead,
and five among those classified as doubtful. Four
patients remained the same.

The existence of abscess, whether open or closed,
is no contraindication to operation, provided it is not
in the field of operation.

Cases Complicated by Tuberculosis of Other Joints.
—There were twenty-one cases complicated by tuber¬
culosis of other joints. One patient had tuberculosis
of the elbow, knee, and ankle. Pott's disease was

apparently cured but the case is classified among the
doubtful, the other joints being active. Three had
involvement of the hip. One in whom the hip was
not cured is classified among the doubtful. In the
other two cases the hips were cured as well as the
Pott's disease.

Twelve patients had knee joint involvement. In
three patients the knees were not cured and in nine
they were cured. In one case the disease developed
after operation, the patient dying of miliary tuber¬
culosis. In the other eleven cases, the Pott's disease
was definitely cured and the patients are classified
among the cured.

Two patients had involvement of the ankle. In one
the ankle was cured and in the other it was not. In
both cases the Pott's disease seemed cured, but only
one is classified as such.

There were three cases of shoulder joint involve¬
ment. In neither patient was the shoulder cured, but
in both, the Pott's disease was definitely cured and
is so classified.

One patient had disease of the sternum. The Pott's
disease was definitely cured and is so classified. The
sternum was practically cured.

Cases of Fusion Found at Operati&n.—In thirty-four
cases fusion of vertebrae was found at operation. The
age of the patients in three cases was from 3 to 6
years ; in ten cases from 6 to 9 years, in five cases
from 9 to 12 years, in thirteen cases from 12 to 15
years, and in three cases more than 15 years. Four
patients had dorsolumbar disease, six had lumbar,
twenty-three dorsal, and one cervicodorsal. The dura¬
tion of the disease at the time of operation was less
than one year in two cases, from one to four years
in two cases, from four to ten years in twenty-two
cases ; from ten to twenty years in eight cases. In
five cases, fusion was found to include all the diseased
vertebrae. In three of these cases, the disease was
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dorsal, in one dorsolumbar, and in one lumbar. From
two to eight vertebrae were involved. In eight cases
fusion was found to include two vertebrae, in ten
cases it included three, in two cases it included four,
and in five cases it included five. In two cases six
were included, in one case seven, and in another nine.
Thirty of these patients are in excellent condition.
One is in poor condition and is classified as not cured.
Two have been lost track of, and another is still
receiving treatment. These last three are classified
as doubtful.

Postoperative Deformities.
—

In considering this
aspect of the cases, we must remember that the trans¬
position of the spinous processes immediately lessens
the deformity in all cases. In seventeen of the cases,
however, deformity has decreased more than can be
explained by this fact. Six of these cases were in
the lumbar region, and although the patients had
definite deformity at the time of operation, they have
absolutely none now. In 141 cases the deformity
remained the same or was slightly less.

In fhirty-six cases there was an increase of defor¬
mity. There was a slight increase in twenty-four of
these cases. In fifteen of the twenty-four patients,
the fusion was apparently short, though nine of the
patients were definitely cured, and are so classified.
Two of the nine were explored and the fusion found
complete. One of the fifteen died of miliary tuber¬
culosis. Three others were reoperated on, the fusion
was extended and the symptoms subsided. The
patients are classified as cured. The other two had
disease of the laminae. The disease is probably still
active and the cases are classified as doubtful. Nine
patients showed a slight increase in deformity,
although fusion was apparently, complete. They are
well and in school and classified as cured.

In twelve of the thirty-six patients, there was a
marked increase in deformity. In eight the fusion
was too short and in four there was a pseudarthrosis.
Of these patients in whom the fusion was too short,
five were reoperated on, and there has been no increase
since. Of the remaining three, one is in bad shape
and refuses reoperation. The other two were taken
from the operating table without completion of the
operative work. Both died later of miliary tubercu¬
losis. In the four cases of pseudarthrosis, three of
the patients were reoperated on and cured. The fourth
was reoperated on but died later of amyloidosis.

A study of the region involved in these cases shows
that nineteen were in the dorsal region, ten cases in
the dorsolumbar, and three in the lumbar. Of the
dorsolumbar cases three included involvement of the
two lumbar vertebrae. The remaining seven included
only the first. Two of the pseudarthroses were in
the dorsal and two in the dorsolumbar. Those in
the dorsolumbar region included involvement only of
the first lumbar.

Eighty-three per cent, of the 210 cases showed less
deformity or no increase.

Seventeen per cent, of the 210 showed an increase
of deformity. Fifteen per cent, of these had fused
areas that were too short and in 2 per cent, there was
a failure of fusion at one point as evidenced by
pseudarthrosis.

Results of Fusion Operation Where Duration of
Disease Was Less Than Six Months.—It must be con¬
sidered here, as in all the cases, that the parent's his¬
tory as to duration is not entirely reliable. There

were seventeen cases. Thirteen patients are now in
excellent condition although two had to be reoperated
on for a short fusion. One was in excellent condition
before he died of pneumonia. One we are unable to
trace but was in fair condition when last seen. One
is dead of miliary tuberculosis. One now has definite
sacral disease. This gives a percentage of 82 cures
as compared with the general average percentage
of 75. It will be noted that eight of these seventeen
patients had symptoms of cord pressure. All were
cured. It is also interesting to note that one patient
had a vertebral involvement of four. Eight cases had
three, and eight had two vertebrae involved.

Patients in Very Poor Condition Before Opera¬
tion.—In the 210 cases there were eighty-seven in
poor condition before operation. Fifty-three of these
are now in good condition and considered cured.
Twenty are dead, two from pneumonia, both of whom
were in good condition before death. Six have been
lost track of. Two had pulmonary tuberculosis before
operation and the disease is still active. Two are not
in very good condition although one has apparently a

perfect fusion and the other has a fusion tbat is short.
One patient is still paralyzed but is in good condition.
He is not considered cured. One has hip disease, and
while the Pott's disease is apparently cured, it is not
so considered. One has active disease of the sacrum
and is counted among those not cured. The last one
has heart disease, having been cured of Pott's disease.

Miscellaneous.—There were five patients with dis¬
ease of the spinous processes and laminae. Two of
these patients were affected in the dorselumbar region.
One of them is dead of miliary tuberculosis, with
incomplete fusion, and the other is in good shape and
has a perfect fusion. The other three patients were
affected in the dorsal region. One patient is in fairly
good condition with complete fusion. Another shows
increased deformity and is not improved. The third
has a short fusion. Only two of the patients are con¬
sidered cured.

It is interesting to note here that disease of the
spinous processes and laminae does not always prevent
their fusion.

Patients Who Had Bone Graft.—Three patients in
the series had had previous bone graft operations at
other hospitals, one of which was done in the dorsal
region, and the other two in the dorsolumbar. There
was no fusion in any case, and all the patients had
symptoms' of active disease, one with six dischargingsinuses from two psoas abscesses'. In two cases, there
was only a small piece of bone of the graft remainingin one spinous process. In one case there was a thin
piece of continuous bone in the tips of three spinous
processes. Perfect fusion was obtained in all three
cases and the patients are among the cured.

The average age of patients of the whole group at
the date of operation was 8.9 years. The averageduration of disease before operation was 4.4 years.

CONCLUSION

This study gives convincing evidence that by this
operation a fusion of the vertebrae may be obtained
in every case in which a careful dissection is made, as
in only four cases has fusion failed to take place at
one point in the operated area, and in these it was
undoubtedly due to imperfect operative technic. It
seems equally convincing that the effect of fusion
on these cases has been to hasten the cure of the dis-
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ease and to limit the progress of the deformity. If
this can be accomplished in a series of patients who
had had the disease for an average of 4.4 years at the
time of operation, is it not fair to conclude that had
they been operated on earlier in the disease their cures
would have been quicker and the deformity less, and
does it not suggest that all cases of vertebral tuber¬
culosis in any region of the spine should have a fusion
operation at the earliest possible moment?

ABSTRACT OF DISCUSSION
Dr. Charles M. Jacobs, Chicago : I have operated in only

two cases of tuberculous spine disease by what I believed to
be the Hibbs method. It then occurred to me that either there
was something radically wrong with the method or with my
technic. I went to New York, unfortunately finding Dr. Hibbs
suffering from an attack of lumbago, and therefore was
unable to see him operate. His assistant told me that to get
an accurate idea of the technic of this operation it is neces¬
sary to see Dr. Hibbs operate, as there is as much difference
between his "description of the operation and his technic as
there is between darkness and daylight." Probably this is the
reason why the Hibbs operation is not performed more often.

My surgical experience in tuberculous spine disease is based
on the bone transplantation method. There can be no doubt
that surgical measures for tuberculous spine disease are a
great advance over conservative treatment, but they should
be restricted to selected cases. Undoubtedly they shorten the
period of disability. My own private patients seldom are
operated on, because I believe that in children the length of
time necessary to a cure plays no important part. If, however,
treatment must be carried on beyond the average time, which
is about four years, or if deformity continues to increase, then
I advise operative procedure. My clinical patients are prac¬
tically all subjected to operation, because they must regain
health in the shortest possible time; therefore, conservative
treatment in their case demands a sacrifice justified only by a
necessity which I consider no longer exists.

In Dr. Hibbs' series of 210 cases taken from the New York
Orthopedic Hospital and Dispensary, which, of course, are
the poor class of patients, 157 patients were cured ; in thirty-
five cases there was paralysis and in a certain number cold
abscesses occurred. Following his operation he stated that a
brace was applied. I did not hear him state in what period
of time a cure occurred, or how long the brace was applied.

I should like to ask Dr. Hibbs whether he operates in all
cases of tuberculous spines—on private as well as dispensary
patients—also, what effect his operation has on paralysis and
abscesses. We know that children who are suffering from
Pott's paraplegia usually get well on a Bradford frame with¬
out operation in an average period of one year.

Dr. Willis C. Campbell, Memphis, Tenn. : I have done only
two of these operations. The trouble is in not seeing the
operation after reading the description. It really is a difficult
procedure, and one in which it is necessary to see the actual
work before you can thoroughly understand it. One of my
patients was a very poor risk, being quite old, and after
operation I learned that he was a morphin habitué. He died
of sepsis, of course, through no fault of the operation. In
the other case, the laminae were diseased, also the spinous
processes. In that case I obtained a good result. A plaster
cast was applied and was worn six months. The patient has
been without it now for over a year, without recurrence of
symptoms. Of course, I do not class that patient as cured,
because there has not been sufficient time.

There are five points of fusion in the Hibbs operation. I
have often heard it said that the spinous processes will not
unite ; but even if they do not, there are the laminae on both
sides, making two other points, and the articular processes,
so that we have a chance of fusion at five points, with little
chance of failure, if the work is done accurately.

Dr. Fred J. Gaenslen, Milwaukee : Dr. Hibbs mentioned
that in a number of his cases the lessening of the deformity

was greater than he could account for by the deflection of the
posterior spinous proceâs. I should like to know whether he
thinks that growth was responsible for this improved appear¬
ance.

Dr. Henry B. Thomas, Chicago : I have had a number of
tuberculous spine cases in which I have operated according
to the Hibbs method, guided by what Hibbs had written. I
did not know his method thoroughly until I actually watched
him operate. Now, after I have carefully studied nature's
cure of tuberculous spines when not aided by operation, and
seen in the skeleton how ankylosis probably began first around
the laminae and the bases and tips of the spinous processes,
and last about the necrotic bodies, I am convinced that what
Dr. Hibbs does in his operation, in twenty or thirty minutes,
is to prepare the field, the normal neighboring bone, for anky¬
losis, exactly as nature prepares it after the bodies of the
vertebrae have given way so much by the decay as to allow
the posterior parts of the spinal column to drop down so that
they can rub off their periosteum and prepare for ankylosis.
This is the beginning of fixation. Hibbs advocates a prepara¬
tion in a few minutes' time which nature would require a
year or so to complete. There is no doubt the first ankylosis
which takes place is between good bone around the laminae
posterior processes and in the articular processes. After
nature gets that fixation by means of the good bone and
removes the debris from the decayed bodies, these then, after
a year or two, ankylose. In my judgment, if we have an
operable case of Pott's disease, the Hibbs method is preferred.

Dr. Russell A. Hibbs, New York : In the first place,
as to the question of whether the advice that I have given
to the hospital patients applies to my private patients, let me
say with all the emphasis possible. Yes. I have not a single
private case of Pott's disease under my care today that has
not been operated on in this way, and I do not want one. As
to the effect of the operation on paralysis, of course, the oper¬
ation, as such, has no effect on paralysis. The only effect it
has is by its curative effect, if it has any, on the active tuber¬
culous disease of the vertebrae. The operation has but one
object, and that is the elimination of motion; and if by that
it hastens the cure of the disease, it also hastens the cure of
the paralysis and every other symptom of the disease; and if
it does not hasten that, it does not hasten any of these things.

I have waited this long time before making a report of this
work because it takes so long to see the final results, and
only by and study of the final results can any fair estimate
be made of the value of the operation.

Railroads and Malaria in the South.—R. C. Derivaux, of
the United States Public Health Service, in Public Health
Reports, Aug. 2, 1918, discusses the relation of the railroads
in the South to the prevalence of malaria and its control. He
shows that the railroads of the South have in many instances
not only contributed to the spread of malaria by the promo¬
tion of conditions along the right-of-way which have fostered
mosquito breeding, but they have also suffered economically
from the morbidity from malaria among their employees.
Recognizing this fact, many of the railroads have begun
efforts to improve conditions in this respect. The St. Louis
and South Western Railroad has taken up the matter of
malaria prevention, and already has accomplished consider¬
able in this direction. It was found that about 25 per cent.
of all admissions to the hospital at Texarkana were for
malaria. An average of 640 patients were treated for five days
each year during the past four years. This was equivalent to
about 4 per cent, of the total number of employees. Efforts
at prevention were begun in 1917 at certain points along the
line. In 1916, thirty-two malaria patients were admitted
to the hospital at Texarkana ; in 1917, following malaria
work, only thirteen patients were admitted, a reduction of
S9.4 per cent. The sale of quinin had decreased about 49 per
cent. Among bridge and building gangs, whose bunk cars
were screened, a reduction of 47.7 per cent, was obtained in
the number of cases of malaria in 1917 over 1916. At one
point in a small lumber community where malaria had been
severe, after one year of work practically no malaria occurred,
and the mill increased its output 20 per cent.
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